2
The discovery of band anticrossing induced conduction band splitting caused by the strong interaction between the extended conduction band states and localized N resonant states in Ga 1-x In x N y As 1-y alloys 1 has led to extensive studies on the properties of so-called highly mismatched alloys (HMAs) in which a small fraction of the constituent anion element is replaced by an element with highly dissimilar properties in terms of electronegativity and atomic size.
2-10
The dramatic changes of the electronic properties caused by substitution of the group V element in group III-V compounds with small amounts of nitrogen at alloy-like concentrations, such as a pronounced reduction of the fundamental band-gap energy, 11 ,12 a significant increase in electron effective mass and a decrease in electron mobility, 7, 13, 14 as well as the appearance of a new optical transition (E + ) from the valence band to the conduction band at the Γ point, 1, 4, 15 have been well explained by the band anticrossing (BAC) model.
1,2
The anticrossing interaction between the extended conduction-band states of a semiconductor matrix and the highly localized electronic states introduced by the isoelectronic substitutional atoms with high electronegativity, such as N in GaAs or O in ZnSe, can be expressed as Fig.1(a) , the conduction-band states at the E_ edge retain mostly the extended E M -like character and those at the E + edge are more of localized and E D -like character. If the localized states lie below the conduction-band edge, as displayed in Fig.1(b) , the conduction-subband edges E_ and E + switch their characters: the E_ subband states have the highly localized nature and E + subband states possess the character of extended state.
To date, most experimental studies have concentrated on the case of the localized state resonant with the conduction band, such as the well known case of GaN x As 1-x . In this work, we address the case in which the localized state is located below the conduction band and within the forbidden gap of a semiconductor matrix. Specifically, we study the effect of applied pressure on the band structure of Zn 1-y Mn y O x Te 1-x alloys. We show that the formation of E_ and E + bands in The Zn 1-y Mn y O x Te 1-x samples used in this work are synthesized using O ion implantation followed by pulsed laser melting (PLM). This approach is very effective in incorporating impurities into a crystal to levels well above the solubility limit due to the rapid recrystallization rate. 16 The present results have important inferences for the understanding of the origin of the unusual electronic structure of HMAs. They show that the electronic structure of different HMAs can be explained by the BAC model with a common picture. They also provide strong arguments against other previously proposed models. It has been argued that the electronic structure of GaN x As 1-x alloys results from an interaction between the closely lying Γ C , L C , and X C minima. [21] [22] [23] The interaction is caused by the perturbation potential resultant from the substitution of N atom to As atom. In these models the smaller and pressure-dependent pressure coefficient of the E_ transition observed in GaN x As 1-x alloys was attributed to the increasing contribution of the L C and X C minima whose pressure coefficients are much smaller than that of the Γ C minimum.
Apparently, these models cannot explain the results presented here. The large downward shift of 0.5 eV of the conduction band minimum (E_) and the very weak pressure dependence of the band energy as shown in Fig.3 cannot be attributed to the influence from the conduction-band L and X edges because they are located far away from the Γ C edge (>1.0 eV) in Zn 1-y Mn y Te. 24 Thus, our results directly confirm that the E_ transition together with the E + are the results of a band anticrossing interaction between the extended Γ conduction-band states and highly localized states in highly mismatched alloys.
In conclusion, we have studied the effect of pressure on the electronic band structure of 
